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Introduction 

Vast tracts of forested Escape that was once inhabited by tigers ~ 
have now been los, to hnntan habitation. causing a sharp deciine in unguia^e popu, - - 
confining many of the gaining poputations to sntaii, isotated " 

a, ,998) With the illegal killing of tigers for body parts accelerate the a, of o 
' : ■ , r„e, 2005) long-term conservation of tigers requires the, dent, f, canon, 

extinctions (Project Tiger 200^ ^ ^ ^ ^ pulalions as source poois and 

P p“ s^Zlities by linking habitat patches across the landscape (lohnsingh et 
a,„ 2004; Wikramahayake e, ah, 2004; Jhala et al„ 2008) to maintain genetic fitness. 

The Terai-Arc Landscape, encompassing the Shiva,ik hills and the Terai florae 
is one of the five landscapes identified for tiger conservation ,n India ,J a a e a . 
a human poprlation density of > 500 people km* (the national average ,s 300 peop , 

—: - “rrr:— crrr: - 

Lansdowne fores. D,v« ^ Encompassing the protected areas of 

- £ Nationa, Park which cover only c. 30 % of the area, it is 
Corbett Tiger Reserve JJ Ti Habilat Blocks, with poor or no 

fragmented into two disjunct units .dent,fie n ,, ,0041 Covering nearly 

connectivity because of anthropogenic disturbances (Johns,ngh et al„ )• 

,600 km 2 , this hilly could potentially support a minimum of , 5 ad^ 

corridors we-e established and adequate protection provided (Johns,ngh, 2006). 

Ts these Tiger Habitat Blocks include multiple use forests, Corbet, Tiger Reserve an the 
I I TJ of Rajaji National Park covering c. 3,000 km 2 from the west bank of Oo a ,v 
o he east bank of Oanga River (Block II), and the western par, of Rajaji National Park and 
iri forests covering c. 1,800 km 2 from the west bank of Oanga River to Vamuna 
River (Blocic 1), forming the north-westem population Itmtt of tigers ,n 

subcontinent (Fig. 1). 
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. r However, following the 

Led in Dholkhand in the western ^CWlla Range of =as. Rajaji Naiional 

Lization of anthropogenic pressures ^ of tigers , suggesting .he 

Ik in 2004, Harihar e. al. (2008) docume" ^ ^ Momtc , rales of tigers between 
Jtential of the east sector as a source popn a _ ^ significantly indicating that 

Jte western and eastern sectors of Rajaj. a ■ ^ ^ ^ forest range s have 

lie status of tigers m the western sector wa ^ ^ ^ press ). As the eastern sector ,s 

been free of Gyjjar settlements since recovery in Chill, range (Harthar e. 

contiguous with Corbett Tiger Reserv , the o , nd , v|duals from Corbet, Tiger 

,|„ 2008) could be attributed to the co omza Fores , Division). However, 

Reserve facilitated by the Ra)a)i-Corbe« corr.dm ^ ^ ^ Block „ 

western Rajaji National P«V■ -J, 0 source populations in Ttger 
depend on the Chdla-Mot,c ur ta ,. 2004) . 

Habitat Block 11 ) (Johnsmgh el al„ two, 

. , 3 km 2 ) connecting eastern and western Rajaji 

^e Chilla-Motichur corn o • by developmental activities along 

National Park across the river Ganga h , V ^ apd Raiw ala village are 

the river. The expansion of Har, war a ^ ^ Qanga ^ establishment of Khand 
causing disturbances along the west an Raiwa la Army camp wtth an 

goon settlements (i, H and HD for T " ^ on lhe west bank of river Ganga 
ammunition dump, and the Hindustan n channel on the east bank ol 

- - construction of the ,4 £ from the lack of connectivity to 

fiver Ganga have further severed hab.m co ^ ^ ^ ^ of th£ proximity of 
source populations, western Raja). Na ^ ^ of trees caus e 

human habitation to the Park boundary, ^.e^ ^ ^ ^ ^ , he threat of 
habitat degradation, the illega grazi (n additi on, grass cutters harvesting 

retaliatory poisoning of tiger kills by ives ^ <)f , he park disturbing habitats 

bhabar grass Eulaliopsis bina,a access t e ™ ^ ^ for success ful breeding 

and stealing fresh tiger kills, such activities r ^ susceptible to local extinctions, 

of tigers. As populations « ^ lhls land scape refiuires fiuantiutive 

cusuring an d opportunities for dispersal and connectivity between 

information on existing j w 


populations. 
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Project Objectives 




Based on the results prelnted in Harihar et. (2008), it is evident that tigers in east 
Rajaji National Park have in the recent past been increasing in numbers, thereby making it 
important to identify forest patches where the colonization of dispersing individuals can be 
facilitated in the long run. As documented by (Harihar et al. In press), west Rajaji National 
Park with its currently low tiger density and high density of prey can serve as ideal dispersal 
grounds provided the recommendations of Johnsingh et al. (1990) and Johnsingh et al. (2004) 
are implemented without further delay. Therefore in this study, we propose to carry out 

sampling across the landscape (east Rajaji National Park to Yamuna River) with the 
following objectives: 


To map probability of prey species within Geographic Information System (GIS) 

using occupancy models from pellet encounter data based on a hierarchical sampling 
design. 


2. To construct spatially explicit tiger habitat model based on detection-nondetection 
data using landscape attributes and prey availability as explanatory variables. 

3. To estimate the subpopulation size of tigers using photographic capture-recapture 
sampling within the identified tiger use areas. 

4. To model the viability of the subpopulations within the landscape under various 
management strategies. 

Methods 


lixtlmatlnu the occupancy rates of principal prey species 


i 

In order to estimate the occupancy of wild ungulate prey species in the landscape, the 
entire Mudy area would first be gridded into 2km x 2km grids. Following this, grids will be 
chosen systematically to carry out sampling. Within each of the selected grids a transect of 









2km would be laid and nested sampling plots at an intervals of 200m would be used to 
sample for vegetation and animal signs. At each of the sampling points, GPS location is taken 
and a 10m radius circular plot would be used assess the tree species composition, tree density 
and canopy cover, a nested 5m radius circular plot would be used to assess the shrub species 
composition, percent shrub cover, average shrub height and pellet group count while five lm 
radius plots would be sampled within the larger 10m radius plot for grass and herb species 
composition, average vegetation height and percent cover of grass and herbs, bare ground and 
rock. In addition, variables such as density of domestic livestock dung, cutting and lopping 
signs, and human trails would be quantified as indices of disturbance. In order to model for 
wild ungulate occupancy, repeat counts of ungulate pellet counts would be used under the 
occupancy models in program PRESENCE2.0 (Hines 2006) wherein percent shrub cover and 
percent cover of grass and herbs would be used to model detection probabilities (p) while 
other vegetation (stated above). Geographic Information Systems and Remote Sense variable 
such as elevation, slope and NDV1 would be used as site covariates. Ecological Niche Factor 
Analysis techniques would also be employed using Biomapper 4.0 beta (Hirzel et al. 2002). 

Constructing a spatially explicit tiger habitat model 

In order to estimate the occupancy of tiger in the landscape, the entire study area 
would first be gridded into 4km x 4km grids. Following this, grids will be chosen 
systematically to carry out sampling. Streambeds or raus, existing trails and ridge tops will be 
chosen as the line of walk for tiger sign surveys to maximize probability of encountering tiger 
signs since tigers are often known to use such paths (O’Brien et al. 2003). Indirect evidences 
in the form of pugmark, scats and scrapes etc give a good indication of the relative use by 
tiger of the study area. The beginning and end points of the raus would be marked using a 
GPS for future monitoring. For the analysis, transect “segments” would comprise the basic 
sampling unit. Each segment would be of 250m in length. Pugmark encounter rate will be 
measured as the total number of pugmark encounters upon the total number of segments. The 
exercise would be carried out with a team of 2-4 persons and on an average take 3-4 hours 
per transect (1.25-1.5 km/hr). Pugmarks of tigers and other co-predators, whenever 
encountered would be identified and the continuity of the pugmark sets will be used to 
identify them as separate encounters. Care will also be taken to avoid double counts of sets. 
In order to model for occupancy of tiger within the landscape, the selected grids will be used 

















regression analysis to determine whichhnd ' "'z ^ ** inCOrporated into a login, 

of presence of tiger. Following this th ^ ^ attnbuteS best ex P ,ain the probablllt 


Estimation of subpopulation size of tigers 
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of Dholkhand east and Dholkhand west during d ^ ,dent ' f ' ed M the ran § es 

These trapping stations were selected so as to eCCm ^ 2006 aL in P ress )- 

(Karanth ,995). ,n addition, we propose suff^yZ^ Z7 7“ ^ 
reconnaissance survey. In order tn , , * th ?mpl,ng ar ea based on a 

grated) wi„ be identified within the SamP,i " 8 b,OCkS 

from each block. Ore trap-nigh, would be a ° U ' d “ P '“ rCS fr ° m 1 day dra ™ 

camera would remain functional. Owing PCr '° d ( ' 70 °' 0700 hrs ) during which a 

in a block can checked on a daily basis. Eve™ ,7'^ ^ ^ '° ‘' appin8 Sites 

identification number (e.g., RT-0021 aft • ■ CmUKd WOuld be 8 ive " “ unique 

and forequarters. Following the ident.ft JL7of li t p lr h .7 em ° n ' he na " kS ' ' imbS 

developed and analysed using program 

density (D> of tigers i„ the SIUdy arca WQu|d eXSlad and Buml >am 1991). The 

divided by the effective sampled area (Amt " ' eS '"" ated “ lhe P°P“lation size (IV) 

—- - ^ \ tz zz? es, r by — a 

:;:::;r nce - d «^ ~ z zznizz 


Modelling me eiubUUy of me s ubpopuioiions 


•his project, viability rf tee'ftlcr Tut'' * , ® er ' ,ab, ' a ' m ° dcl ,ha ' is 10 he developed during 

„ger subpopulahons demographic stochasticity will be 
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evaluated using unified life models software (Lagendre and Colbert 1995). Viability will be 
defined as the probability extinction being less than 5% over 50 year’s simulation. Life 
history attributes and stages will follow Karanth and Stith (1999) and Chapron et al. (2008). 
In order to assess management alternatives, a list of competing models will be developed. 
These models ^will incorporate the possible effects of isolation of subpopulations, 
establishment of connectivity, habitat improvement measures and varying poaching 
scenarios. Based on these results, appropriate management strategies will be developed to aid 
manage these subpopulations. 

Grant Request 

As mentioned above, population of tigers in east RNP is increasing and would need 
areas to disperse, whereas status of tigers in west RNP is precarious although prey densities 
are comparable to those in east RNP. West RNP and the adjoining forested areas lying 
between River Ganges and Yamuna River can potentially support a viable of tigers provided 
a scientifically designed recovery plan is implemented without much delay. However, to 
formulate such a plan, managers require timely and reliable information on occurrence, size 
and viability of existing tiger populations. Therefore, using this grant we shall conduct 
detailed field surveys to assess the current occurrence patterns of tigers and their prey. Using 
the field data, we shall construct spatially explicit habitat model for tigers to identify core 
areas to initiate management interventions. In addition, to facilitate use of appropriate 
managemen* strategies, viability of each subpopulation would be modelled under various 
management regimes. 
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